Oxidative stress contributes to the development of diabetic complications. Increasing epidemiologic evidence suggests that diabetes mellitus is associated with dementia and cognitive decline. However, the underlying mechanisms are not fully understood. We have evaluated brain redox status and its association of cognitive dysfunction in diabetic animal models by dynamic nuclear polarization-magnetic resonance imaging (DNP-MRI) and other oxidative stress markers. In this review, we discuss the role of oxidative stress in the development of diabetes-related dementia and clinical regulation of the redox state in new approaches to augmenting diabetes-related dementia.
Production of reactive oxygen species (ROS) is increased in diabetes. ROS production in a hyperglycemic condition is thought to be enhanced through various mechanisms such as the enhanced formation of glycation products, altered polyol pathway activity, and increased superoxide release from mitochondria and PKCdependent activation of NAD(P)H oxidase. RAWM is a method to examine working memory in animal models; it takes advantage of simple motivation provided by immersion into water. The number of errors in reaching the goal are counted. Four consecutive acquisition trials (trials 1 4) followed by a 30 min retention trial (trial 5) are conducted. 
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